Though Kikuchi-Fujimoto disease (KFD) was first described in 1972[@b1-asm-4-319],[@b2-asm-4-319] many clinicians and pathologists are still unaware of its existence. It affects cervical lymph nodes, predominantly in young females with persistently enlarged cervical lymph nodes unresponsive to antibiotic therapy. Although a self-limiting disease that usually follows a benign course, KFD has been repeatedly misdiagnosed as malignant lymphoma;[@b3-asm-4-319] hence, clinicians and pathologists alike need to be aware of this disease entity. It has been widely reported from Japan[@b1-asm-4-319],[@b2-asm-4-319],[@b4-asm-4-319]--[@b12-asm-4-319] and sporadically from many other countries of the world including Saudi Arabia.[@b13-asm-4-319]--[@b16-asm-4-319] KFD has to be differentiated also from infectious agents, particularly tuberculous lymphadenitis, which is the most common cause of necrotising inflammation of the lymph node in our country. Little information is known about KFD in the kingdom. We review the pathological, clinical and immunohistochemistry features of this interesting disease. KFD is characterized histologically by apoptosis so we examined the expression of the apoptosis-regulating proteins bcl-2 and p53 using immunohistochemistry. To our knowledge this study represent the largest series of this disease reported from the kingdom.

Methods
=======

The study was carried out at King Abdulaziz University Hospital (KAUH) and King Faisal Specialist Hospital & Research Centre (KFSH&RC), Jeddah, Saudi Arabia, two main referral hospitals in the western region of Saudi Arabia. All cases diagnosed as KFD at KAUH between 1990 and 2003 and KFSH&RC between 2000 and 2003 were evaluated and the clinical data reviewed for age at presentation, sex, clinical features, diagnosis, treatment and outcome. All specimens were fixed in 10% neutral formalin. Paraffin-embedded blocks were resectioned and stained with hematoxylin and eosin (H&E), periodic acid-Schiff (PAS), and Ziel-Neelsen stains (ZN) and examined. The immunohistochemistry was performed using avidin-biotin complex technique (ABC) with appropriate positive and negative controls. The immunohistochemistry panel included CD45, CD3, CD20 CD68 and antibodies against proliferative marker (Ki-67) and apoptosis-related markers (Bcl-2 and p53). The proliferative and apoptotic markers were selected because KFD is characterized by extensive apoptosis.[](#t1-asm-4-319){ref-type="table"}

Results
=======

A total of 15 cases were diagnosed as KFD out of 2500 lymph node biopsies received at our institutions during that period. There were 11 females and 4 males. One patient presented with axillary lymphadenopathy while all the others presented with cervical lymphadenopathy. Ages averaged 29 years and ranged from 13 to 46 years. There was no recurrence of the lymphadenopathy over a period of 1 to 10 years follow up. All cases showed the classic pathological features, which include variable amounts of nuclear debris, usually extracellular, transformed lymphoid cells of medium and large size (immunoblasts), an absence of inflammatory and granulomatous reaction features, preserved sinuses in the uninvolved areas, and the presence of benign histiocytes with moderate to marked nuclear irregularities and scanty to moderate cytoplasm with crescent-shaped nuclei ([Figures 1a](#f1a-asm-4-319){ref-type="fig"}, [b](#f1b-asm-4-319){ref-type="fig"}, [c](#f1c-asm-4-319){ref-type="fig"}, [d](#f1d-asm-4-319){ref-type="fig"}). Neither acid-fast bacilli nor fungal organisms were found on special stains. Immunohistochemistry showed that the majority of cells in the affected foci were a mixture of CD3+ cells T-lymphocytes and CD68+ cells histiocytes with very few B cells. Immunostaining for the apoptosis-regulating proteins bcl-2 and p53 were negative in all cases. In 11 of 15 cases, numerous cells expressed the proliferation-associated nuclear antigen Ki-67 in the areas with relatively preserved cellularity around the necrotic areas.

Discussion
==========

While most common in Southeast Asia, where KFD was initially described, this lesion has been reported in patients of all ages, gender, and ethnic background from a variety of geographic locations, including Saudi Arabia. Although the disease commonly affects females, four of our patients were male. In 14 of 15 cases, the patients presented with cervical lymphadenopathy. One of our patients presented with axillary lymphadenopathy, which is an unusual presentation, but it has been reported.[@b17-asm-4-319]--[@b20-asm-4-319] KFD presenting as bilateral hilar lymphadenopathy has also been reported.[@b21-asm-4-319] KFD in Saudi patients has been reported in different provinces of the kingdom.[@b13-asm-4-319]--[@b16-asm-4-319] We saw typical histological features, namely patchy paracortical lymphohistiocytic aggregates, variable karyorrhexis and an absence of granulocytic infiltration. There were activated cells with numerous phagocytic cells with crescent-shaped nuclei. Those features favor this diagnosis over a lymphoma. Three of four cases sent to our institution for consultation had been misdiagnosed initially as lymphoma or identified as suggestive of lymphoma; the fourth case was reported as suggestive of tuberculosis. Recognition of the entity is important for it may be mistaken for other infective lymphadenitis or lymphoma.

A histological pattern similar to KFD has been described in patients with systemic lupus erythematosus (SLE), and there is evidence of an association between KFD and SLE.[@b22-asm-4-319] A flare-up of lupus disease activity frequently accompanies the onset of KFD. The simultaneous occurrence of these two diseases indicates that they are not independent events.[@b22-asm-4-319] It has been speculated that Kikuchi disease may be one of the manifestations of SLE.[@b22-asm-4-319] None of our patients had KFD associated with SLE.

An viral etiologic agent, human herpesvirus 6 (HHV-6), has been implicated in KFD. Dominguez et al showed that all cases (n=32) of KFD had elevated titers for HHV-6 and tested positive for HHV-6 by polymerase chain reaction.[@b23-asm-4-319],[@b24-asm-4-319] George et al showed that HHV-8 and EBV do not play causative roles.[@b20-asm-4-319] KFD has been described in association with certain disorders such as haemophagocytic syndrome,[@b25-asm-4-319] psoriasis vulgaris,[@b26-asm-4-319] antiphospholipid syndrome,[@b27-asm-4-319] aseptic meningitis,[@b12-asm-4-319] parotiditis viral infection,[@b28-asm-4-319] and *Brucella melitensis* infection.[@b19-asm-4-319] However, none of the above conditions was a constant feature in any reported series on KFD. Immunohistochemistry showed that the majority of the affected foci represent a mixture of CD3+ cells (T-lymphocytes) and CD68+ cells (histiocytes) with very few B cells. In the current study immunostaining for the apoptosis-regulating proteins bcl-2 and p53 was negative. Takakuwa et al also showed that bcl-2, bax, c-myc and p53 were not involved in KFD disease.[@b7-asm-4-319] However, some authors showed that bcl-2 was seen significantly more frequently in KFD than in Hodgkin's disease. Krueger et al demonstrated that biopsy samples from patients with KFD did not express p53.[@b29-asm-4-319] In the areas with relatively preserved cells around the necrotic zones, numerous cells expressed the proliferation-associated nuclear antigen Ki-67, which is in keeping with the findings of others.[@b30-asm-4-319],[@b31-asm-4-319] KFD has been reported in most of the Arab countries. The largest series reported from Arab countries was from Egypt by Helal et al, where they reported 10 cases having the classic histological pattern of KFD.[@b32-asm-4-319] The lymphadenopathy usually resolved without medical treatment within 6 months after a definite diagnosis with no recurrence.[@b33-asm-4-319],[@b34-asm-4-319]

In our society, biopsy of lymph nodes with extensive areas of necrosis should be interpreted very carefully because tuberculosis is the most common cause of lymph node necrosis in this area of the world. However, other classic features of KFD will be sufficient to avoid misdiagnosis with TB in the majority of cases. Despite its usually benign course, several cases with fatal outcomes have been reported, particularly when associated with SLE.[@b35-asm-4-319] To avoid a fatal outcome, early and intensive immunosuppressive treatment may be the only option for patients who develop very aggressive forms of KFD. The results of our study reveal that the clinical features and pathological pattern of this disease in Saudi patients is similar to those reported in the other countries. The study supports the theory that KFD is a self-limiting disorder that does not require any specific management, but we suggest that patients be followed up for several years. The female predominance was striking as it is in the studies in western countries, but this finding contrasts with reports from China.[@b34-asm-4-319] The combination of disease awareness among clincians, clinical information, careful microscopic examination, special stains and immunohistochemistry is helpful in differentiating it from malignant lymphoma and infectious lesions, particularly TB. Apoptosis-regulating proteins do not appear to be involved in KFD and are not helpful in the diagnosis. The mechanism of apoptosis in KFD is still unclear and more studies are encouraged to explore the exact pathogenesis of this rare entity.

![Section from a case of Kikuchi-Fujimoto disease showing variable amounts of nuclear debris with benign histiocytes and moderate-to-marked nuclear irregularities; also shown is scanty-to-moderate cytoplasm with crescent-shaped and an absence of inflammatory and granulomatous reaction features. (haematoxylen and eosin stain, original power x400)](asm-4-319f1a){#f1a-asm-4-319}

![A higher power shows the nuclear debris and abnormal shaped histiocytes. (haematoxylen and eosin stain, original power x1000-Oil)](asm-4-319f1b){#f1b-asm-4-319}

![Immunohistochemistry stain for ki-67 shows some cells with positive staining.](asm-4-319f1c){#f1c-asm-4-319}

![Immunohistochemistry stain for Bcl-2 shows negative staining in the affected area and positively stained cells in the surrounding interfollicular areas.](asm-4-319f1d){#f1d-asm-4-319}

###### 

Clinical features of Kikuchi-Fujimoto disease and immunohistochemistry results in 15 patients.

  Case   Age (year)   Sex   Location   P53   BCL-2   Ki-67
  ------ ------------ ----- ---------- ----- ------- -------
  1      15           F     Cervical   −     −       \+
  2      17           F     Cervical   −     −       \+
  3      40           F     Cervical   −     −       −
  4      23           F     Cervical   −     −       \+
  5      28           F     Cervical   −     −       −
  6      35           M     Cervical   −     −       \+
  7      31           F     Cervical   −     −       \+
  8      32           F     Cervical   −     −       \+
  9      34           F     Cervical   −     −       \+
  10     38           M     Cervical   −     −       \+
  11     40           F     Cervical   −     −       −
  12     46           F     Axillary   −     −       \+
  13     16           F     Cervical   −     −       −
  14     13           M     Cervical   −     −       \+
  15     30           M     Cervical   −     −       \+
